Linear sucrose density gradient analysis showed that the synthesis of rapidly-labelled high molecular weight RNA was virtually absent in the mammary glands of virgin mice. The rapidly-labelled RNA was first evident in the mammary gland in pregnancy and was also present during lactation. The bulk of this newly-made nuclear RNA sedimented as 45S and 32S fractions after a 15-min [3H]uridine pulse period in vivo. No labelled 18S RNA was detectable in the nuclear fraction after the 15-min pulse but it was present in the cytoplasm, suggesting that the 18S RNA migrates to the cytoplasm almost immediately after its formation. Thirty minutes after injection of [3H]uridine, the initial radioactivity of the 45S region migrated to the 32S fraction and a labelled 28S peak was also present in the cytoplasmic RNA at 60 min, suggesting that the processed 28S ribosomal RNA in the mammary gland began to migrate to the cytoplasm between 30 and 60 min after the nuclear synthesis of the precursor molecule.
INTRODUCTION
The normal development of the mouse mammary gland in vivo includes lobuloalveolar growth (mammogenesis) and functional differentiation of the alveoli cul¬ minating in the production of milk (lactogenesis). The lobulo-alveolar structures of the mouse mammary gland are characterized by the high rate of RNA, protein and DNA synthesis including increased mitotic activity in the mammary epithelium (Banerjee & Walker, 1967; . Studies both in vivo and in vitro (organ culture) indicate that the functional differentiation of the lobulo-alveolar mammary tissue is preceded by hormonal induction of RNA and milk protein synthesis (Mayne, Forsyth & Barry, 1968; Topper, 1970;  Banerjee, Rogers & Baner¬ jee, 1971 ). Recently we have also shown that the increased ribosome-bearing rough endoplasmic reticulum in the mammary cells of the lactating mouse is associated with a rise of nucleolar RNA synthesis and these characteristics are essential for sustained casein synthesis in the mammary cells post partum . However, little is known about the nature of endocrine regulation of the synthesis of the different molecular species of RNA during the in-vivo growth and functional differentiation of the mouse mammary gland. In this initial report, we present the results of studies on the molecular characteristics of the newly-made RNA during mammogenesis (growth) and lactation. (Penman, 1966) . The purified nuclear suspension was supplemented with unlabelled whole-cell RNA and the mixture was digested with 100/¿g DNAase (RNAase-free electrophoretic grade, Worthington Biochemicals) in a high ionic (HS) (0-5 M-NaCl, 0-05 M-MgCl2, 0-01 M-tris-HCl, pH 7-4) buffer. RNA from the whole cell, nuclear (DNAase digested) and cytoplasmic fractions were extracted by a modified hot phenol-sodium dodecyl sulphate method (Penman, 1966) (Fig. 1 A) and iso¬ lated nuclei (Fig. 1B) (Figs 2A and 3 A) . The appearance of an optical density peak in the 18S region in Figs 1B, 2B, 3B and 4A, and C was due to the addition of unlabelled whole-cell RNA in the nuclear preparation before the extraction of RNA.
Processing of the rapidly-labelled RNA The sedimentation pattern of the rapidly-labelled RNA from mammary tissue of mid-pregnant mice was analysed at 15, 30 and 60 min after [3H]uridine injection. After 15 min of labelling in vivo, the bulk of the radioactivity in the nuclear RNA fractionated in the 45S and 32S regions (Fig. 4A) . After 30 min, the radioactivity in the nuclear RNA was principally associated with the 32S region and some radio¬ activity was also detectable in the 28S peak, but no labelled material was present in the 28S fraction of the cytoplasmic RNA after the 30-min pulse period. Sixty minutes after administration of [3H]uridine, a labelled 32S region was no longer visible in the nuclear RNA and virtually all that radioactivity was associated with the 28S ribosomal RNA (Fig. 4C ).
Nuclear-cytoplasmic migration of the labelled ribosomal RNA The pattern of migration of the radioactive RNA from the nucleus to the cyto¬ plasm was determined by extracting nuclear and cytoplasmic RNA from the same mammary gland of mice in mid-pregnancy after 15, 30 and 60 min pulse labelling with [3H]uridine (Fig. 4) . Fractionation of the nuclear RNA showed that almost all the radioactivity of the 45S region observed at 15 min moved to the 32S region at 30 min and a labelled 28S peak was also detectable in the nuclear RNA at this time (Figs 4 A and 4B). At 60 min, the radioactivity was almost entirely associated with the 28S nuclear ribosomal RNA and no labelled 32S peak was resolved in the gradient (Fig. 4C) . At the same interval, radioactivity was also present with the 28S peak of the cytoplasmic RNA suggesting that the processed 28S ribosomal RNA of the mammary cell of mid-pregnant mice in vivo does not migrate to the cytoplasm earlier than 30 to 60 min after the nuclear synthesis of the ribosomal RNA precursor molecule (Figs 4 E and 4F). No labelled 18S fraction was found in the nuclear RNA of mammary cells at 15 and 30 min ( Figs 4A and 4B ), but at the end of the same pulse period a labelled 18S RNA was detectable in the cytoplasmic RNA preparation (Figs 4D and 4E ). This suggests that in the mammary gland, the 18S sub-unit of the ribosomal RNA may leave the nucleus almost immediately after its formation.
DISCUSSION
The distribution of [3H] (Turkington, 1970) .
The occurrence of pre-existing ribosomal RNA species in the mammary gland of virgin mice is shown by the optical density distribution of the RNA after sedimen¬ tation in a sucrose density gradient. The virtual absence of any radioactivity in the different fractions is indicative of little or no synthesis of the rapidly-labelled hetero¬ geneous RNA in the mammary cells of virgin mice. The mammary tissues of preg¬ nancy and lactation, on the other hand, are highly active in RNA synthesis. After a short [3H]uridine pulse period in vivo, the newly-made RNA of the mammary glands of pregnant and lactating mice remains associated with the nuclear fraction sedimenting as rapidly-labelled heterogeneous RNA and the radioactivity is mainly concentrated in the 45S and 32S regions. Furthermore, the acid-soluble radioactivity in the 45S and 32S fractions is conserved and within 1 h the radioactivity can be chased in the cytoplasmic ribosomal RNA (rRNA). This suggests that the rapidlylabelled 45S nuclear RNA in the mammary cells of pregnancy and lactation serves as the precursor for the cytoplasmic rRNA. The results also indicate that in the mouse mammary gland in vivo the initial synthesis of this high molecular weight nuclear RNA begins at pregnancy and subsequently continues during lactation.
Although the present results do not permit a discussion of hormonal regulation of rapidly-labelled RNA synthesis in the mammary gland, it is pertinent to mention that structural development of the mammary gland induced by oestrogen and progesterone (prolactin and insulin) is associated with a rapid rise of RNA and protein synthesis ). In the post-partum female, the action of the lactogenic hormones, cortisol, prolactin and insulin is also accompanied by a sharply increased RNA and milk protein synthesis (Mayne et al. 1968; Topper, 1970; ). Thus, knowledge about the influence of the combination of hormones during growth and differentiation on rapidly labelled RNA synthesis in the mammary gland in vivo is of particular interest and these studies are now in progress.
Thus, in the mouse mammary gland the synthesis of rapidly-labelled RNA, pro¬ cessing of ribosomal RNA precursors 45S and 32S to 28S and 18S subunits, and their migration from nucleus to cytoplasm, follows a pattern similar to that in most other eukaryotic cell types in different tissues (Darnell, 1968; Attardi & Arnaldi, 1970) .
It should be mentioned that the present studies do not directly distinguish be¬ tween the stromal tissues and the mammary epithelial components. However, pre-viously it was reported that over 85 to 90 % of the mammary fat pads of pregnant and lactating mice are occupied by mammary parenchyma and recent studies showed that the hormones stimulate RNA synthesis in the mammary epithelial cells preferentially (Nicoli & Tucker, 1965; Green & Topper, 1970; ). This then indicates that the rapidly-labelled nuclear RNA in the mammary gland in vivo, observed during this study, was contributed principally by the mammary epithelium.
